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COMFLETE SPECIFICATION 

Tented Closare Structures for Industrial Shipping Bags 



We, Ukion Carbidb Cobporahon, A 
Qupomion cnganised under the laws of the 
State of Nevr Yoik, Unked States of Amerka^ 
of 270 Park Avenue, New Yoii^ Sme irf 
New YoA, United States of America, do 
hereby dedare the mvenfion, for which we 
pray that a patent may be granted to ns^ 
and the metlKxl by which it is to be per- 
formed, to be particolaily described in and 
by the f oUowing statemait:^^ 

The present invention relates to vented in- 
dustrial shifting bags which are M>ricated 
from air-inipervious materials. 

An increasing number of industrial sh^ 
jnng bag3 axe present^ bdng provided firom 
air-impervious materials such as i^astic ^atyd 
paper, metal foils» tliermq>]astic fihns and the 
like, as well as various combinations there- 
of. Generally, these industrial shining tegs 
ate antomatL^y pa<±ed vrith granular 
or powdery matoials sucfa as S3nidietic organic 
pdymer resins, pulverized coal, kaoHn, alica 
fioisr, gypsum, tri-sodium pho^hate^ cement, 
lime, cornstarch, wheat, flour and the like; 

The a|^»aratus used io pack these indus- 
trial sh4)pmg bags usually employ pneumatk 
means vdiich fluidize the materials to be stored 
and convey them into the bag9 in a flniHlgfrf 
state. Fluidizing air is theretiy (tften packed in 
the industrial flipping bags along with the 
fluidized products. 

Other apparatus, which is used to pa<± in- 
dustrial shying bags, drops a pre-wdghed 
dbarge of material through a ftmnel-1^ device 
into an cpen end of the bag. During this pro- 
cedure, also, air is entrained along wkh the 
n^tterial and oitiapped in the bag. 

Still anodier means bf whidi air is en- 
tm^pped in these industrial shq)ping bags 
occurs when the configuraticm of Sie bag 
dianges fnmi a rectangular ^ape to a c^in- 
drical shape upon being filled. Since c^in- 
drical objects are difficult to stack, particu- 



in a h(sizQntal position, these bags are 
generally filled to fxafy three-fourths at their 
potential vcdmoe capacity in order to obtain a 
filled bag which is flmter and has a mane lect- 
singular shape enabling them to be horizont- 
ally stacked with greater ease. Hfpcf^ the air 
entrapped at the top of these partially flUed 
bags noose abo be pennitoed to eso^e in order 
to obtain a flatter, more xectangnlar shape 
and, thereby, facilitate horizontal stackii^ of 
these bags. 

Due to the air-inq)ervious nature ti these 
shipping bags, a great deal of difficulty has 
been encountered in separating the entraj^jed 
air from the product Various tedmiques and 
s^paratus have been enq)loyed to overcome 
this difficulty, 3^ none have been am^l^efy 
suc::essful in elimiTwiTing this problem. As a 
result, a significant ammfnt of air remains 
entrapped in the industrbl shi^jsng bag after 
packing is ccanpleted. This oatrapped air is 
undesiniible since it can also cause the sh^- 
pmg bag to rupture or burst during sid>se- 
quent handUng. 

It is an object of this invention, t h er efo re, 
to provide an air-impervious, industrial shq>- 
ping bag having a vent structure capable of 
permitting entered air in the beg to e8cq)e 
to atmo^here. 

Acoordin;^ to the present invei^on, an in- 
dustrial shipping tog fabricated from air- 
impervious material and having ^ kast one 
end closure, is characterized in that the side 
walls of the bag cr the ade walls of a lateral 
gusset of said bag are discondnucmsly joined 
acrc^ a ccmer pcKrtion the bag in the 
vidnlty ol the end closure, die podoet thus 
formed at such ccmier porticui conmiunicat- 
ing througji the free areas of the joint with 
the interior of the bag, and that at least one 
of the side walls of pocket oomprises one 
cr inore apertures oomnumicating with the 
esterior. 
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Since liie podcet atmmnnicates ^tpgg ^ tbe 
£cee axeas d the joint "widi the interitg of 
tlie bag and ifarong^ tbe apatnre or sqpeitQies 
in the side wall widi tbe exter«Mr, the oh 

9 tr^ped air in tiie bag can freely esc^ to Ac 
atniospbeie. , . • 

Hie preseoi inraitioQ indodes^ ^ntlun its 
scope vanoos t]^es of aip-ina|)eirvious indus^ 
trial shipping baga. Fmthetmoie^ abhougb a 

10 gzeat many ci & air-inq)errious fn d ns r ri al 
shipping bags presenily in use aie fabricated 
fxQxn thermoplastic matpriate such as poiyethy- 
lenes, pt^vmyldiloiides^ po^efins and ti» 
like, as well as combinations ibeiedF> it should 

15 be understood that the present invention is not 
limited to indnstxial shipping bags f^^sricafied 
from these materials. Nevemieles^ sinoe ift- 
dustrial shaping bags fabricsoed from thermiv- 
plastic materials can be readily hest-sealed, 
20 dieir use is ppeferted. The manner i n '^"^ 
heat-seals can be fcHmed and sdectively 
placed in industrial shq^itilg bags f^xicafied 
from thermopla^c matenals requires no (fur- 
ther ei^wation since these tedmiques are 
25 well known to tiiose skilled in die art. 

While the present invention is further des- 
cribed hereinbelow vridi specific reference to 
industrial sh^pii^ bags <^ the guss^ lype, it 
diould also be understood that this is tmfy 
30 one emSxtdiment thereof. T1m% die industrial 
shipping bags comprising the modification of 
the present invendcui may be cf the rect- 
angular or square-end type^ the pillow type 
and the like; all ^dudh are well known to 
35 those skilled m the art. 

In ±e accompanying drawings: 

Figure 1 is a cut-we^ perspective view of 
one eoibodimeni: of the present inventioi^ 

Figure 2 is a cut-away front eievat&iial 
40 view d^reof; and 

Figure 3 is an ess^ggerated cot-may iso- 
metric view of one ccMner thereof. 

Refening now to the drandng^ v^ierein like 
reference numerals denote like P^urts^ there is 
45 shown, in Figures 1 and 2, an atr-in^Krvioa^ 
gusseted industrial shipping bag generally 
i^^2^*atpA by referenoe nmneial 1(K and 
fabricated in the usual maimer ifirom seamed 
or seamless, tubular diennoplastic materiaL 
50 The gussets in die industrial sfaq^h^ bag 10 
are generally designated by reference numerals 
12 and 12a, each gu^ having an inner fold 
14 and 14a and outer fdds 16 and 16a. 

As is well known in the art, gussets are 
55 formed in flattened, tubular diermoplastic 
films by infolding a portion of tl^ exposed 
edges thereof so that they are substantially 
paralldl to the longinidinal axis id the indus> 
trial shaping bag. Hence, gusset 12, far es- 
60 ample, can be further descr&ed as having 
two pairs of opposed plies ol material A, 
B, and Q 0, eadi pair of which foims 
apposed ades <tf giKset 12. Similaily, gusset 
12a has two pairs cf of^sosed plies of material 



A', B' and C, D' which form opposed sides 65 
of gusset 12a. 

At die lower aid of tiie gusseted industrial 
shq[^mig bag 10, there is provided a heat- 
seal 18 which forms tte bottwn closure for 
the gusseted bag by heat-seaUng all the plies 70 
comprisine gusset 12 (A, B, C and D) to each 
other in Seir common areas of xyvmap andj 
in Hfce manner, heat-sealing all the plies am- 
prismggusset 12a(A',B',CrandDnto^ 
other in their common areas of overlap. Tne 75 
bottom closure <rf the gusseted bag is then 
coaz^leted by heat-s^ling tpgjedier die 
opposed side walls £ and F in their common 
areas of overiap so that the heat-seal 18 com- 
prising the bottcmi demure <rf the gusseted bag 80 
is a continuous heat-^al, extending across 
the entire vridth of die gusseted bag ami trans- 
verse to the longitudinal axis of tlie gusseted 

should be understood dia^ altliouf^ the 85 
bottom closure of the gussptrd bag has been 
described as bemif obtamed by heat-sealmg, 
diis is not cridcaL Odier means, such as ^u- 
tng, stitching and the like can be simQariy 
enq>loyed and the same results obtained hi 90 
like noanner^ a jriturality of heat-seals mr stitchh 
tpg xa combisadfms of heat-seal^ sdtdiing, 
gluing and die like can be used id form tiie 
bottom closure. 

In each comer of the gussets 12 and 12a 95 
dioe ate inovided ^«gnnal heat-seals 20 and 
20a, rcfipectiwely. While only two diagtmal 
heat-seals are shown, there are preferaMy four 
such d^ag»w»«l heat-s»ds, <me m each comr 
of the opposed sides mmyrising the gussets. 100 
In this manner, a symmetncal bag is obtaiiied 
when it is filled having a neater s^earance 
2Jid providing a filled bei^ which is more easily 
staci^k. 

The diagonal heat-^ 20 seals the oppos- 105 
ing plies A, B to eadi other is their common 
area of overlap to fwm one skfcs of gusset 12 
as heat-^ 20a similarly seals opposing plies 
A% B' of gusset 12a. in the same manner, 
plies Q D and C7, are also provided with 110 
diagonal heat-seals in gussets 12 and 
12a, lespectivdy, so iSat a pair oi 
qq>osed gusset sides A, B and Q 
D are foswed in gusset 12 and a pair of 
oppood gusset sides A', B' and C, D' are 115 
fonned in gnsset 12a. In the most preferred 
embodiment of the present invairion, the 
diagonal heat seals in the opposing halves of 
each gusset are superim^xtsable on eadi other 
when the gusseted bag 10 is in a flattened or 120 
unfilled oondMon as shown in Pigvcre 2. 

The diagonal heat-s^Is, 20 andf 20a, are 
positioned aidjacent to the bottom cloaire heat* 
seal 18 but do not intersect, and, (^eraUy, 
dc not meet heat seal 18 so that a free area 125 
is fonned therdxtween thrmigh the pairs of 
qiposed plies fonning die oi^>osite sides of 
gussets 12 and 12a. The d^gonal heat-seals 
also^ preferaUy, do not extend to ^ inner 
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fold lines 14 and 14a t)f gussets 12 and 12^ 
respectively. In a naine fxref etred eoobodinient 
of the present in7entXHi» the dia^mal heat- 
seals also do not extend to the outer fidds^ 16 
5 and 16a, of the gussets 12 and 12a^ In this 
manner, an addiTional free aiea is [mivided at 
the other end of die diagonal beat-seab in the 
pairs plies f mning die opposed sides of 
each gusset 

10 Akhou^ cnly one diagonal heat-seal is 
shown a^ described in ^ch comer of the 
gussets, it should be nndeistood that a phnv 
ality of such heat-seals con be simikrty pro- 
vided in one or more guss^ comers to pro- 

1? duoe a maze dirou^ iv^bidi the axtn^iped air 
must flow. These heat-seals can be parallel 
to each odier or tfa^ can be disccHitinaous 
and/or various geometric configumtions. 
Sknilariy> while k is piefened to hsm a dia- 

20 gonal Iffiat-seal in each gusset comer, only 
(me gusset comer need be thus provided or 
any combination of gusset comezs can onntain 
such seals. 

In the area defined by ibt diagoi^ heat- 
25 seals, the bottom closure, and the ade ed^ 
of Ae bag, there is proWded an opening or 
apeitnze 22 and 22a. These openings or aper- 
tures 22 and 22a extend ihrough the pairs ol 
plies forming die o^^osed gusset sides of 
30 each gusset so diat there are fwefaabty four 
sudi openings or apertures, one in each gus- 
set For example in gusset 12> there is an 
apmure or opening 20 Tvhidi is amnaon to 
plies A and B and another opening or q)er- 
35 ture (not shown) which is common to plies 
C and D. The same would also be true for 
pKes A% B' and C, D' in gusset 12a. As 
with the diag(Hial heat-seals, the% q)€rtnres 
or openings are also prefexs^y si 



40 able on eadi o±er when the bag is in a 
tened or unfilled condition. 

It shouM be fuither understood that the 
shape of die openings or apertures is not 
oiticaL Any ^mpe or geometric ^pattern de- 

45 sired can be zeadHy enq>bved mcb as, for 
exan^fe, oval, round, diptual, star-shaped^ 
triangular and die like^ as well as cooiMna- 
dons dieieof. Hie number of openings or 
apertures m each gusset comer is also not 

50 critical; provided mey me not so numenus at 
so large as to pcnnit dust and dirt parddes 
in die atmosphere to enter dieredxrou^ into 
the bag and thaeby endanger the bag ooft* 
tents with poss9>le contamination nor pcanit 

55 the contents padced in the bag to sift ooL 
One or more such ^>ertuies or openings can 
be pbced in each gusset oner or on^ hi 
one gusset comer or in any oonibinatiQa of 
gusset oomeis. However, at least one sudi 

60. q>ertuie or openmg is provided in at least 
one gussd: comer. 

Upon filling a gusseted, industry shipping 
bag as ilhistrated, at least one gm^eted cran? 
dicreofwm assume die appwamiatedmede- 

65 pided in Figure 3. As shown dieieiii, die 



ppssets expand to sidistantially eliminate the 
mner gosstt fold 14 except in die extrerae 
comer thereof where die bottom heat-seal 18 
faas sealed all die plies of die gusset to eadi 
odier. 70 

The area betweoi the plies A, B and C, D 
^ gusset 12 axe now filled with n&iteral 
except i^iete these plies are heat-sealed to 
each odier as, for exanq>l^ plies A« B by dia- 
gcmal heat-seal 20. 75 

As more and more air is entrapped in the 
bag, pressure will begin to build up against 
Ae walls of the bag. As is well known, air, 
when under pressure, win tend to flow ttnrad 
the point which offers ^ least resistance. In 80 
die present invention, these areas of least 
resistance are provided by the free areas sur- 
rounding the diagonal heat-seals, such as dia- 
gMal heat-seais 20 in Figure 3, and between 
the phes fosmeriy conqirismg die <^}posed 85 
sides of the gussets, sudi as plies A^ B of 
gusset 12 m Figure 3. Due to the 
vduch heat-seal 20 (F^gnre 3) is positioned 
widi respea to heat-seal 18 and cmening 22, 
^ese free areas also orwmmmOTte with m 
me openmg 22, Heno^ these areas 
o f resistance penxut air to flow 

theretfaiDUgJi and thereby allow emrap^ 
ped air to escqie to the atmosphere dmngli 
the openmgs. In Figure 3, diis is dqiicted 
the arrowed Imes 24 which iUustiate the route 
^t the entrapped air would f oHow^ dirou^ 
the free areas surrounding fiiflgniwi heat-seal 
20 and between plies A and B» shown by the 
dotted poxdim of the arrowed Imes 24, thence ino 
tta«]0i the openmg 22 to escape to the atmos- 
pher^ shown by the solid porticm of arrowed 
hues 24.^ Li this manner^ air entrapped in 
the bag is vented to the atmo^here thetd>y 
relieving die bag of unnecessary build-up in 105 
air piessme whidi could cause the bag to 
inast during fillmg or subsequent handling. 
Addi tionally, by {providing such mpan^ for 
venting cnti^jped ah-, the bs^ can be flUed 
to dieir true wei£^ capadQr dieteby result- no 
ing m an eoooomic saving. 

WHAT WE CLAIM IS:~ 
^ 1* Ajft industrial shqsping bag fobxicated 
fipwn df^inqiervioiK material and havmg at 
least one end dosur^ diaracterized in dwt 115 
Ae ade walls of die teg or die side walls 
OT a lateral gusset <rf said bag are discon- 
^mioiisly johwd across a comer pmion of the 
hag m die vicinity of die end dosure, the 
po^etdius f onned at such comer pordim 120 
cwnmnnicadng diroug^ the free areas of the 
jwnt with the interior of the bag, and that at 
l^st o ne of die ade walls of said pocfc^ 
OMnpnses one or moie ^)ertures communicate- 
mg with the exterior. 125 

2. A bag according to Claim 1, character- 
ized in dm said side walls are joined by a 
diagoial seal or a pfanality of parallel dia- 
gonal seals, each exlwiding toward but not 
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ffiPf^ng the eod closure and/or tlie adjaceot 
sMe edge of Ae teg. ^ . 

3. A teg acconiiDg to Oaini 2, cuu^ns- 
10^ at least one lateral gusset, cteiactenzed 
in that the diagonal seals in the of^posmg 
halves of each guss^ aie sig)erinq>os^te ^rfiea 
the empty teg is in a flattened c o ndition . 

4. A teg according to any of Qaioxs 1 to 
3, fabricated from dienm^lastic film, chaxac- 
terized in that ^ jointore between said ade 
walls is 1^ a hi^ seaL 

5. An industrial diipping teg as herciiAe- 



fcve paiticulaiisr descrB)ed and claimed in 
dahn 1. ^ 

6. An industrial dii^hig bag as herem- 
befdz^ paiticuhrly desa^ra toSi reference 
to and as illustrated in, tte aoconqpanying 
drawings. 

BOULT, WADE & TENNANT, 
111 & 112, Eatton Garden, 

London, ECU 
Qmrtered Batent Agents^ 
Agents for tihe A|ip]icant(s). 
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